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Aims

Congenital heart disease (CHD) is among the most common 
birth defect with approximately 36,000 U.S. infants born  
annually.1,2 More than one-third of infants with CHD will 
require infant surgery.3,4 Neurodevelopmental disabilities are the 
most common, and arguably the most distressing, long-term 
morbidity in survivors.1,2,5 While mortality rates for children 
with CHD have significantly declined, neurologic abnormality 
and neurodevelopmental impairment have increased. Neuro-
developmental deficits are noted from infancy to adulthood 
including developmental delays, learning disabilities, social and 
emotional concerns and behavioral problems.6-10 

There are many causes of the neurodevelopmental concerns 
in individuals with CHD. One modifiable cause is the in-hospi-
tal care and its negative effects on the developing newborn brain. 
The cardiac intensive care unit (CICU), while necessary to save 
the life of the infant with CHD, exposes infants to overwhelm-
ing stress through noxious stimuli, including painful procedures, 
invasive lines and tubes, toxic sensory stimulation, and separa-
tion from family. Current research advocates for adjustment 
to medical practice to reduce the detrimental developmental 
effects.11,12 Research also indicates that interventions such as de-
velopmental care (DC) are minimal in cardiology due to a need 
for staff education and a shortage of evidence for the benefits of 
DC in cardiology.13

Individualized DC in the NIDCAP approach14 attempts to 
minimizes the mismatch between infant neurobiological needs 
and the CICU environment, thus diminishing the frequency 
and severity of adverse effects on the infant with CHD. 
NIDCAP has repeatedly proven to improve neurodevelopment 
and psychosocial outcomes for high-risk infants and their 
families.15-17 The global aim of the current project was to be the 
first CICU to implement and measure NIDCAP care.

Methods

An interdisciplinary team was convened to implement NIDCAP 
care in the CICU through quality improvement (QI). Develop-
mental care implementation included: (1) staff education, (2) 
child neurodevelopment assessment and intervention, (3) clinician 
support, (4) family support, and (5) QI measurement method-
ology. Current care practice was evaluated using the NIDCAP 
Nursery Environment and Care Component Template Manual18 
(Templates) along with additional questions on infant holding  
and family participation taken from the NIDCAP Nursery  

Certification Criterion Scales.19 A five point rating scale (1=tradi-
tional care to 5=highly attuned NIDCAP implementation) was 
used. Thirty CICU nurses were trained in the basics of NIDCAP 
and served as champions in the CICU. Seven were additionally 
trained and reliable on use of the Templates (>90%). Background 
medical data was also collected. The impact of developmental care 
implementation was monitored through statistical process control 
methodology20 to observe changes in care prior to, during, and after 
NIDCAP implementation. Plan-Do-Study Act (PDSA) methodol-
ogy was used to refine the process and intensify practice change.

Results

Over two years of intervention implementation, there have been 
no major adverse events related to NIDCAP care. Template 
data was measured quarterly (77 templates, ongoing collection). 
Evidence for significant improvement in mean scores from 
below the lower control limit to above the upper control limit 
was noted in bedding and clothing; supports for infant self-
regulation; position, movement and tone; timing and sequencing 
of caregiving; and family participation. (Figure 1) Slight 
improvement was noted in environment and infant holding. 
Results led to an individual task force to support environmental 
change, additional professionals recruited to DC team, and 
supplementary staff education provided. 

Conclusion

This QI study evaluates the efficacy of NIDCAP in the CICU 
for newborns with CHD. Evidence for significant improvement 
in mean scores of DC was noted in infant and family support. 
NIDCAP care efforts showed meaningful improvement in the 
CICU through education and staff support with ongoing need 
for QI science. Our increased performance of developmental care 
is likely related to current QI efforts and dedicated developmen-
tal care team.
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The solid center line represents the average score for the entire time period (CY 2017 Q3 – 2019 Q2). The dashed lines represent upper and lower control limits, which 
correspond to ± 3σ from the center line. Special cause is indicated by the red square dots above the center line, which suggest significant improvement in mean scores. 

FIGURE 1. X-bar control charts showing quarterly mean scores for select NIDCAP Template items
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Timing and Sequencing of Care Delivery
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Supports of Infant Self-Regulation
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Position, Movement, and Tone

M
ea

n
 S

co
re

2017 Q3 2017 Q4 2018 Q1 2018 Q2 2018 Q3 2018 Q4 2019 Q1 2019 Q2




